The nucleon resonances near 2 GeV are investigated through the Σ(1385) and Λ(1520) photoproductions within a Regge-plus-resonance approach based on the new experimental data released by the CLAS Collaboration. The ∆(2000) and the N (2120) are found essential to reproduce the experimental data and should be assigned as second [∆5/2 + ] and third [N 3/2 − ] in the constituent quark model, respectively. A calculation of the binding energy and decay pattern supports that the N (1875), which is listed in the PDG as the third N 3/2 − nucleon resonance instead of the N (2120), is from the Σ(1385)K interaction rather than a three quark state.
Introduction
In the recent years, people's understanding of the nucleon resonances below 2 GeV has been deepened by the meson photoproduction experiments in facilities such as CLAS, MAMI, LEPS and GRAAL. However, due to the lack of precise experimental data the study about the nucleon resonances near 2 GeV, especially its internal structure, is scarce on both theoretical and experimental sides. In the constituent quark model (CQM), about two dozens of the nucleon resonances is predicted in this energy range. Only a few of them have been observed as shown in the Review of Particle Physics (PDG) with large uncertainties in mass and width [1] .
Currently the single meson photoproductions are widely used to study the nucleon resonances. However, a high-mass nucleon resonance is prone to decay into a meson with a baryon resonance, as well as a ground baryon. Such decay should be observed in multi-meson productions, which provides a new way to detect the internal structure of high-mass nucleon resonance. Besides, the high thresholds of such processes will make the contribution from high-mass nucleon resonance more significant.
In the literature, the radiative and strong decays of nucleon resonances to Σ(1385), Λ(1520) or Λ(1405) have been studied in the CQM [2, 3] . The theoretically predicted large decay widths to pγ and KΛ(1520) inspire us to study the N (2120) in the kaon photoproduction with the Λ(1520) off proton target, which has been confirmed by many theoretical analysis of the Λ(1520) photoproduction data [4, 5] . Analogously, the ∆(2000) is expected to play an important role in the Σ(1385) photoproduction.
Very recently, the high precision experimental data about the kaon photoproduction with Σ(1385), Λ(1520) and Λ(1405) were released by the CLAS collaboration [6] , which provides an opportunity to study high-mass nucleon resonances in these processes. In this work, the new CLAS data will be analyzed within a Regge-plus-resonance approach and the roles played by nucleon resonances near 2 GeV will be studied.
In the CQM, a large amount of nucleon resonances in the energy region considered in this work were predicted. In this work only those with large decay widths in γp and Σ(1385)K channels will be considered, which are listed in Table I . The results suggest that the ∆ (2000) as second CQM state [∆ 5 2 + ] is essential to reproduce the experimental data. Without this resonance, the χ 2 will increased by 4.5. Table I . The nucleon resonances considered in Σ(1385) photoproduction. The mass m R , helicity amplitudes A 1/2,3/2 and partial wave decay amplitudes G(ℓ) from Refs. [2, 3] are in the unit of MeV, 10 −3 / √ GeV and √ MeV, respectively. The last column is for the variation of χ 2 after turning off the corresponding nucleon resonance and refitting. In the full model χ 2 = 2.5 per degree of freedom.
The differential cross section of the Σ(1385) photoproduction off proton is well reproduced as shown in Fig. 1 . The contact term is dominant in the whole energy range considered. The Reggized t-channel is important at forward angles while the u-channel is responsible to the behavior of differential cross section at backward angles. Analogous to previous section, only nucleon resonance with large decay widths to γp and Λ(1520)K will be considered, which are listed in Table. I. Among those nucleon resonates, the largest variation of χ 2 is found after turning off the N (2120), which is assigned as third nucleon resonance [N Table I . One can find that experimental data are well reproduced in our model at all energies and angles. The dominant contributions are from Born terms, among which the contact term plays the most important role. The Reggized t channel is important to reproduce the behavior of the differential cross section at forward angles especially at high energies. The u channel is responsible to the increase of the differential cross section with the decrease of cos θ at high energies. However, the similar increase at low energies is from N (2120) contribution instead. [6] and LEPS10 data [7] .
Internal structure of the N (2120)
The CLAS experimental data support the assignment of N (2120) as the third nucleon resonance state with J P = 3/2 − in the CQM so that there is no position to settle the N (1875), third N 3/2 − in the PDG. The closeness of the N (1875) and the Σ(1385)K threshold encourages us to interpret the N (2120) as a Σ(1385)K molecular state. With such assumption, the binding eerngy is calculated in a Bethe-Salpeter equation approach, and the wave function obtained is used to study the decay pattern of the N (1875) through hadronic loop mechanism, which is listed in Table III . The branch ratios of N (1875) decay are stable compared with binding energy. The N σ channel is the most important decay channel, about 55%, which is consistent with the PDG suggested values 24 ± 24% and 60 ± 12% from the BnGa analysis. The main decay channel of the [N 3/2 − ] 3 predicted in the CQM is N ρ which is much larger than other decay channels, which conflict with the PDG values and the BnGa analysis. Hence, the decay pattern of the N (1875) supports the molecular state interpretation.
